
BATHTUB 
AERODYN A MICS 

by DAVID AND AUGUST RASPET 

J.	 Introduction 
Du rin g an all-tao -frequen t session 

in the ba th tub on a cold , wintry Sa t­
ur day even ing the senior autho r oc­
cupied himself with a sma ll plastic 
airplane mo del which he foun d on 
the side of the tub, instead of with a 
brush and soap. Attempting to glide 
this model und er water, he noticed 
that the model sta lled fr om a normal 
glide. By trim mi ng the mo del with a 
few tacks stuck with soap into the 
nose, and thu s perfecting its bal ance, 
the sen ior author noted that a sur ­
prising ly good slow-speed glide re­
sulted. 

Interesti ngly enough, th is kind of 
underwat er exp er iment prov ides a 
goo d study of slow-speed mo tions of 
ai rplanes. After many such fas cinat­
ing exp er iments, the senior author 
an d his fa ther ( the junior a uthor ) de­
cided to write thi s ar ticle an d thereb y 
communica te the pleasure they ob ­
tained f rom thi s simple technique to 
their enthusias ts of aviation. 

The nice thing about the techniq ue 
that will be described is the ease with 
which it may be ca rr ied out. The very 
elegantly molded plas tic mo dels were 
up to now onl y for show. Now they 
can ac tua lly fly - under water. These 
flights are reaso na bly simi liar to real 
flights in the air, in that sta lls, sp ins, 
pitc hing of the nose and whip sta lls 
may be done in slow-speed mot io n 
which can be closely foll owed by nor­
ma l observation without expensi ve 
hi gh-speed motio n picture photog­
raphy. 

Not onl y can obse rva tions be mad e 
but also measurements of glide-angle 
and flyin g speed can easi ly be ma de. 
In addition, with simple me ans, it is 
poss ible to find out ab out the nature 
of the boundary layer ( the thin layer 
uf ai r that surruun ds the surf ace of 
the whole plane ) , of the wing tip vo r ­
tex, an d of the influ ence of sta ll on 
the tip vo rtex and the nature of win g 
roo t interference. 

In oth er words, modeler s, here is 
an entertain ing and ins tru cti ve tech ­
n iqu e which requ ir es only a simpl e 
plas tic model an d a bathtub. If you 
don' t have a bathtub, go to your local 
swimm ing poo l or to the ole swimmin' 
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hole and conduc t your und er wat er 
aer odynamics there, 

II.	 Models Available For Bathtub 
Aerodynamics 

Probably the cheapest model s are 
those which can be bou ght fo r 10 
cents at mos t di me stores. These are 
ma de by Renwal and oth er pla st ic toy 
manufacturers . Fo r goo d perfor m ­
ance these need considerable work, 
but they lend themselves to in teresting 
changes . We have used the Spi tfire 
and P-40 of th is typ e. T he spa n of 
the models is 4 in ches. 

Next in size and price come such 
mo dels as Olin's Mooney Mite made 
to 1/ 10 scale having a span of G% 
inches . Th ese sell for 25 cen ts . T hey 
require asse mbly but thi s is very easy . 
Other models such as H oward P ete are 
ava ilable from thi s manu facturer for 
the same price. 

By far the mos t realis tic mo dels a re 
the la rger unes such as the F-;j l made 
by Ha wk. T h is model sells for 89 
cex ts, Its sp an is 9 ~'2 inches. Also in 
thi s group is the Gruman F9F made 
by Aurora and selling fo r .')1) cents. 
This fir m als o makes the F-90 which 
cos ts 89 cents. It s sp an is 10 inches . 

Fo r th ose fortunate eno ug h to have 
some war surplus recogni tion models. 
we sugg est the Go tha 242 glider as 
being a n ideal pe rf orm er . It has a 
B l/ 1• inch span and is a little big 
for the average ba thtub, but it would 
be a fine s ize for a swimming pool. 
These recogniti on mo de ls sold for sev­
era l doll ars. 

I n the field of exac t sca le plas tics. 
one will find the Allyn mo dels of ex ­
cellen t qu ality. T heir pr ice run s from 
$1.79 to $2 .79. 
III. Balancing and Stability Testing 

The IO-cent models requ ir e only a 
little weigh t up on the nose in or de r 
to ac hieve trimmed stable flight. We 
used one or two sma ll ta cks stuck into 
soft soap mo lded into the open bot­
tom of the nose to get balan ce on these 
models. 

Th e hollow-fu selage jobs suc h as 
the scale plas tic pla nes, Ma uney Mite, 
Howard P ete, P-Sl an d th e others, re­
quire that the fu sela ge be filled with 
water. You mu st make absolutely 
sure, how ever , tha t there a re no bub­
bles inside the model, for bubbles 
will move bac k an d fo r th as the model 
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pitches, thereb y chang ing the center 
of gra vi ty an d affect ing the s tab ility 
as badl y as shif tin g ballast will in a 
large ai rplan e. Qui te a few test pilo ts 
have met with accide nts due to shift­
ing ballast. 

When the model is completely free 
of bubb les it ca n be .flown in th e tub 
and its tri m ca n be checked. Us ua lly 
a li ttle lead or a na il is needed in the 
nose or spi nner to get lon gitudin al 
ha lan ce. The model will behave exactly 
as mo dels in the air exc ep t that th e 
flight will be ver y slow. If the model 
pitches its nose li p and sta lls, more 
weig ht is needed ill the nose. When 
correc t ba lance is obta ined . a smoo th. 
st raigh t flight re sults. ' . 

On j et -type models the jet intakes 
need 1I 0t be closed. for when the model 
is filled \I it h wat er the wat er mer ely 
fl ows through the je ts at slow speed. 

On the recog nitiun models i t may be 
necessa ry to dr ill two holes (one on 
top an d one on the bo tto m of the fuse­
lage ) to he sure of fillin g the fu se­
lage with wa te r . If some en terp ris ­
ing modele rs wish to make tests a t 
diffe re nt wing load ings, it is possibl e 
to fill the fuse lage with wax for low 
wing loading tests or with heav y 
liquids for hea vier wing load ings. 

If the mo nel is ba lanced to a point 
where it is slightly tail heavy and is 
lau nched in a normal glid e, the model 
will pull up to a s ta ll ; a nd if the model 
is pe rfe ctly symmetrical, it will re­
cover by nosing do wn in a normal 
man ner. However , if the model is 
slightly asym metr ica l, it will not re­
cover but fa ll off into a slo w-motio n 
sp in . This is reall y a fascin ating ma­
neu ver to observe. 

( Continued on Page IS) 
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